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© Fiber for doll's hair. 



© A synthetic fiber suitable for use as doll's hairs, 
consisting essentially of an acrylonitrile polymer 
comprising 30 to 80 % by weight of an acrylonitrile 
and 70 to 20 % by weight of at least one of a vinyl 
chloride and a vinylidene chloride. The fiber of the 
invention have the excellent flame resistance, the 
natural touch, the natural and quiet luster, the ex- 
cellent curl retention and the excellent bulkiness. 
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FIBER FOR DOLL'S HAIR 



The present invention relates to a fiber suitable 
for use as hairs of a doll, and more particularly to a 
synthetic fiber suitable for use as hairs of a doll,, 
consisting essentially of an acrylic polymer com- 
prising 30 to 80 % by weight of an acrylonitrile and 5 
70 to 20 % by weight of at least one vinyi chloride 
and vinylidene chloride. The synthetic fiber suitable 
for use as doll's hairs of the present invention has 
an excellent flame resistance, is not sticky but 
natural in touch like human hairs, is not shiny, the w 
too shiny luster being synthetic fibers' own, but has 
a natural and quiet luster like human hairs, has an 
excellent curl retention, therefore the hairstyle can 
stay for a long time, and has a remarkably im- 
proved bulkiness. That is. the synthetic fiber of the is 
invention is very close to human hairs in the touch, 
the appearance, and the like. 

- Generally, fibers suitable for use as hairs of a 
doll (hereinafter referred to as "fibers for doll's 
hairs") are continuously rooted in a head of a doll 20 
made of a vinyl chloride by using a rooting ma- 
chine. As the fibers for doll's hairs, oniy a mul- 
tifilament having a fineness of 200 to 2,000 deniers 
can be used in the state of a curled yarn or a 
straight yarn, since the fibers for doll's are rooted 25 
on the doll's head in the limited conditions as 
mentioned above. 

Hitherto, synthetic fibers such as vinylidene 
chloride fibers, vinyl chloride Fibers, nylon fibers 
and polypropylene fibers have been used as the 30 
fibers for doll's hair. 

These synthetic fibers can be produced, as 
known, as multifilaments according to a melt-ex- 
trusion spinning or a melt spinning, and the ob- 
tained multifilaments are winded to a spool. All of 35 
the synthetic fibers for doll's hairs are produced by 
the melt-extrusion spinning or the melt spinning 
since the multifilaments can be easily produced 
according to the above-mentioned spinnings. How- 
ever, the thus obtained multifilaments have various 40 
defects as the fiber for the doll's hairs, as men- 
tioned below, because the fibers are produced ac- 
cording to the melt-extrusion or melt spinning 
through a nozzle with orifices having a round 
shape. 45 

Fig. 2a and Fig. 2b are scanning electron 
microphotographs (five hundreds magnifications). 
Fig. 2a shows a cross-sectional shape of a conven- 
tional fiber for doll's hairs and Rg. 2 shows a side 
shape of the conventional fiber. so 

As shown in Rgs. 2a and 2b t the conventional 
fibers for the doll's hairs are round in the shape of 
their cross section, and are very smooth in their 
surface, which is characteristic in fibers produced 
by the melt spinning. Also, the fibers for the doll's 



hairs do not vary in the cross-sectional shape and 
the surface with kinds of used polymers, as shown 
in Table 1 mentioned below. 

Recently, the diversification of the qualities in 
the fibers for the doll's hairs have been required in 
the same level as in hair wigs. That is, not only 
straight fibers but also curled fibers with various 
sizes in a curl are rooted in the heads of the dolls. 
Also, the hairstyles of dolls have been variously 
designed. 

Accordingly, it is required to improve the prop- 
erties of the fiber for doll's hairs, such as the touch, 
curl retention, bulkiness and luster. 

Further, in recent years, in the toy industry, the 
flame resistance of the fibers for the doll's hairs is 
required in order to more improve the safety. 

However, in spite that there are the above- 
mentibned requirments, with the diversification of 
the hairstyles of dolls, the fact is that the fiber for 
doll's hairs has been hardly improved in its prop- 
erties. 

The known fibers for doll's hairs are poor in the 
bulkiness and therefore the surface of the doll's 
head is easily seen, because the fibers are easily 
stuck together to form a closed-packed state and 
become in a state such as teeth of a comb owing 
to the round cross-sectional shape and the smooth 
surface in the fibers. Also, since the fibers have no 
scales on the surface unlike the human hairs and 
are very smooth in the surface, the fibers are far 
from the natural hairs in the touch. For instance, 
they are sticky or the greasy touch is strongly felt 
when touching the fibers with hands. Also, the 
fibers are too shiny, which is the synthetic fibers' 
own, since in the fibers light is reflected only in one 
direction. In addition, since the fibers are insuffi- 
cient in the curl retention and low in the bulkiness, 
it is necessary to increase the amount of the fibers 
to be rooted on the doll's head. 

The properties of the conventional fibers for 
doll's hairs are shown in Table 1 . 
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The vinylidene chloride fibers and the vinyl 
chloride fibers have been widely used because of 
their excellent flame resistance. However, the 
vinylidene chloride fibers are the highest in the 
specific gravity and are poor in the resilience, 
therefore, the fibers are poor in the curl retention. 
Also, the vinylidene chloride fibers are one of the 
fibers having the lowest bulklness among the fibers 
for doll's hairs. On the other hand, the vinyl chlo- 
ride fibers are a little better than the vinylidene 
chloride fibers in the curl retention and bulkiness, 
but their properties are still unsatisfactory as the 
fibers for the doll's hairs. 

Since these two fibers are high in the chlorine 
content, their specific gravities are higher than 
those of other fibers, resulting in lowering the bulki- 
ness thereof. 

The nylon fibers have a defect such that the 
curled fibers are easily straightened with moisture. 
The polypropylene fibers are low in the specific 
gravity and exceilent in the bulkiness. but they are 
poor in the flame resistance, as well known. The 
nylon fibers are also poor in the flame resistance. 

As mentioned above, the conventional fibers 
for the doll's hairs have the various defects, though 
there are some differences in properties depending 
on the kinds of the polymers, such that they are 
sticky, the greasy touch is strongly felt they are 
too shiny, they are insufficient in the curl retention 
and it is necessary to increase the amount of the 
fibers to be rooted on the doll's head because the 
fibers tend to stick together to form a state such as 
teath of a comb and are low in the bulkiness, 
therefore, the surface of the doll's head is easily 
seen. The above-mentioned defects of the conven- 
tional fibers for the doll's hairs have not been 
improved at all though the hairstyles of the dolls 
have been diversified and it has been strongly 
desired to improve the properties of the fibers for 
the doll's hairs from the market. 

An object of the present invention is to provide 
fibers for doll's hairs with no defects aforemen- 
tioned, which have the excellent flame resistance, 
the natural touch with no stickiness, the natural and 
quiet luster, the excellent curl retention, the ex- 
cellent property for staying the hairstyle and the 
remarkably improved bulkiness, and therefore 
which are very close to natural human hairs. 

The above and other objects of the present 
invention will become apparent from the descrip- 
tion hereinafter. 

It has now been found that synthetic fibers 
prepared according to a wet spinning or dry spin- 
ning from an acrylic polymer comprising 30 to 80 
% by weight of acrylonitrile and 70 to 20 % by 
weight of at least one vinyl chloride and vinylidene 
chloride have excellent properties as the fibers for 



the doll's hairs. 

That is, in accordance with the present inven- 
tion, there is provided a synthetic fiber suitable for 
use as doll's hairs, consisting essentially of an 
s acrylonitrile polymer comprising 30 to 80 % by 
weight of an acrylonitrile and 70 to 20 % by weight 
of at least one of a vinyl chloride and a vinylidene 
chloride. The fibers for the doll's hairs has the 
excellent flame resistance, no stickiness, the natu- 
re ral luster, the excellent curl retention for staying the 
hairstyle for a long time, and the excellent bulki- 
ness. 

Fig. 1a is a scanning electron microphotog- 
raph showing a cross-sectional shape of an em- 
75 bodiment of fibers for doll's hairs of the present 
invention; 

Fig. 1b is a scanning electron microphotog- 
raph showing a side shape of the fiber shown in 
Fig. 1a; 

20 Fig. 2a is a scanning electron microphotog- 

raph showing a cross-sectional shape of an em- 
bodiment of conventional fibers for the doll's hair; 
and 

Rb. 2b is a scanning electron microphotog- 
25 raph showing a side shape of the fiber shown in 
Fig. 2a. 

As the acrylonitrile polymer in the present in- 
vention, both a mixture of acrylonitrile homo- 
polymer and a polymer of vinyl chloride and/or 

30 vinylidene chloride or a copolymer of vinyl chloride 
and vinylidene chloride, and a copolymer of ac- 
rylonitrile with vinyl chloride and/or vinylidene chlo- 
ride can be used. Also, it is possible to use the 
polymer further containing, in addition to ac- 

35 rylonitrile and vinyl chloride and/or vinylidene chlo- 
ride, a vinyl monomer copolymerizable therewith. 

The acrylonitrile polymer is composed of 30 to 
80 % by weight of acrylonitrile and 70 to 20 % by 
weight of at least one vinyl chloride and vinylidene 

40 chloride, and more preferably, the acrylonitrile 
polymer is composed of 40 to 70 % by weight of 
acrylonitrile and 60 to, 30 % by weight of at least 
one vinyl chloride and vinylidene chloride. 

When the content of at least one vinyl chloride 

45 and vinylidene chloride is less than 20 % by 
weight, a high flame resistance is hard to obtain. 
On the other hand, when the content of acrylonitrile 
is less than 30 % by weight, an excellent curl 
retention and bulkiness are hard to obtain. As men- 

50 tioned above, since the higher the specific gravity 
of the fiber, the lower the bulkiness, it is desirable 
that not less than 30 % by weight of acrylonitrile is 
used to give a fiber having a specific gravity of not 
more than 1 .5. for obtaining the excellent bulkiness. 

55 Also, it is necessary that the content of acrylonitrile 
is not less than 30 % by weight for obtaining the 
excellent curl retention by improving the orientation 
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of the fibers. 

Examples of the vinyl monomers copolymeriza- 
ble with acrylonitrile, vinyl chloride and vinylidene 
chloride are, for instance, vinyl acetate, acrylamide, 
methacrylamide, an acrylic acid or its ester, 
methacrylic acid or its ester, and the like. Also, 
vinyl monomers such as sulfopropyi methacrylate, 
sodium p-styrenesulfonate, sodium ailylsulfonate 
and sodium methallylsulfonate may be used for 
improving the dyeing ability of the fibers as the 
vinyl monomer. These vinyl monomers may be 
used alone or as an admixture thereof. The content 
of the vinyl monomer is from 0 to 10 % by weight, 
preferably from 0.5 to 5.0 % by weight. 

Fig. 1a and Fig. 1b are scanning electron 
microphotographs (five hundreds magnifications). 
Fig. 1a shows a shape of cross-section of the fiber 
for the doll's hairs of the present invention, and Fig. 
1b shows a side shape of the fiber shown in Rg. 
1a. As shown in Rg. lb, on the surface of the 
fibers of the invention, there are fine unevennesses 
having irregular shape along the direction of a 
vertical axis, and the height of the unevenness from 
its bottom to its top is not more than 5 u. The 
height of the unevenness is measured from lines of 
the unevenness in the fiber shown in the scanning 
electron microphotograph. 

Since the surface of the fibers of the invention 
is uneven, light is reflected in various directions, so 
the fibers are not shiny but have the natural luster. 
Also, the fibers are not sticky but have the natural 
touch. Further the fibers do not tend to stick to- 
gether, so the bulkiness is excellent. In addition, 
the fibers are easy to entangle together, so the 
hairstyle can stay for a long time. 

The fibers for the doll's hair consisting essen- 
tially of the acrylonitrile fiber of the invention have 
excellent bulkiness such that the weight of the 
fibers to be rooted on one head of a doll can be 
reduced to 60 to 50 % of the weight to be rooted 
of the conventional fibers comprising, for instance, 
the vinylidene chloride fibers, in addition to the 
excellent curl retention and the low specific gravity 
and the fibers are hard to stick together due to the 
unevenness of the surface. 

The height of the unevenness from the bottom 
to the top is from 0.1 to 5 u. When the height of 
the unevenness is less than 0.1 u, the touch and 
the luster cannot be improved, since the surface is 
not substantially different from smooth surfaces of 
the conventional fibers. On the other hand, when 
the height is more than 5 ill, the surface of the 
fibers is so rough that it is difficult to comb the 
doll's hairs, therefore the productivity in a making 
step of hairstyles of dolls becomes poor. 

It is necessary that the fibers for the doll's 
hairs of the invention are multifilaments, since the 
fibers are rooted on the doll's head by using a 



rooting machine. 

In order to utilize the fiber as the fibers for the 
doll's hairs, it is preferable that the multifilament 
has a fineness of 200 to 2,000 deniers and has 

5 monofilaments with a fineness of 10 to 100 deniers. 
Although there are hair wigs made of acrylic 
fibers, the hair wigs are usually prepared according 
to a method In which bundles of fibers of tows 
having a fineness of several hundred thousands 

io deniers and having a suitable staple length are 
rooted on a net by using a sawing machine and 
wefts are formed. Therefore, the fibers for the doll's 
hairs are quite different from the fibers suitable for 
use as hair wigs. 

75 The fibers for the doll's hairs of the invention 
have irregular shapes in the cross-sectional shape. 
Examples of the irregular cross-sectional shapes 
are, for instance, a horseshoe-shaped cross-sec- 
tional shape, a cocoon-shaped cross-sectional 

20 shape, an L-shaped cross-sectional shape, a Y- 
shaped cross-sectional shape, a round cross-sec- 
tional shape, and the like. It is preferable that the 
fibers have the cross-sectional shapes of two or 
more kinds of the above-mentioned irregular 

25 shapes. It can be expected to more Improve the 
bulkiness or the touch by combining the fibers 
having different irregular cross-sectlonal shapes 
from with one another. 

The fibers for the doll's hairs of the invention 

30 can be prepared in usual manners such as wet 
spinnings and dry spinnings. That is, the fibers of 
the invention can be prepared from the acrylonitrile 
polymer according to a usual wet spinning. In such 
a case, the unevenness on the fibers' surface can 

35 be obtained by suitably controlling conditions in the 
wet spinning, such as a concentration of a solvent 
in a coagulating bath and a temperature of a co- 
agulating bath. Also, the unevenness on the fibers 
can be obtained by adding an organic delustering 

40 agent such as cellulose acetate in a suitable 
amount. Examples of the solvents in the coagulat- 
ing bath are, for instance, dimethyl formamide, 
dimethyl acetoamide, acetone, dimethyl sulfoxide, 
and the like. 

45 In case of the dry spinning, it is usually impos- 
sible to obtain fibers having unevennesses on their 
surfaces such as the fibers obtained in wet spin- 
ning, since the solvent is diffused in one direction 
in a coagulating step. Accordingly, the delustering 

so agent such as cellulose acetate is added to a 
spinning solution, for obtaining the fibers uneven 
on their surfaces. 

The present invention is more specifically de- 
scribed and explained by means of the following 

55 Examples and Comparative Examples in which all 
parts and % are by weight unless otherwise noted. 
It is to be understood that the present invention is 
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not limited to the Examples, and various changes 
and modifications may be made in the invention 
without departing from the spirit and scope thereof. 



Example T 



An acrylonitrile copolymer of 50 % of ac- 
rylonitrile, 49 % of vinyl chloride and 1.0 % of 
sodium methallylsulfonate was dissolved in acetone 
to give a 28 % spinning solution. The obtained 
spinning solution was extruded into a coagulation 
bath containing an acetone-water mixed solvent 
having a concentration of acetone of 20 % and 
having a temperature of 25* C f at a spinning rate of 
20 m/min through a spinning nozzle with 24 holes 
having a diameter of 0.3 mm to give a multi- 
filament Then, the formed multifilament was 
washed with water, dried and subjected to drawing 
with heat in a usual manner. The obtained mul- 
tifilament (720 d/24 0 was winded round a spool. 

The fiber had many unevennesses on its sur- 
face along the axial direction. The height of the 
unevenness from the bottom to the top was not 
more than about 1 n. 

The fiber was curled in a curl diameter of 13 
mm by using a curling machine. The curled fibers 
were rooted on "a doll's head by using a rooting 
machine. 

With respect to the fiber curled, the flame 
resistance, touch, curl retention, bulkiness and lus- 
ter were examined. 

The touch, curl retention, bulkiness and luster 
of the fiber were estimated respectively by a beau- 
tician. 

O :Excellent 
A :A little poor 
X :Poor 

The flame resistance was estimated with an 
LOi valne. 
O :Excellent 
X :Poor 

In the bulkiness, ah amount of the fiber rooted 
on the doll's head required to obtain a definite 
bulkiness was weighed. 

The results are shown in Table 2. 



Example 2 



. The same acrylonitrile copolymer as used in 
Example 1 was dissolved in dimethyl formamide to 
give a 25 % spinning solution. The obtained spin- 
ning solution was extruded into a coagulation bath 
containing a dimethyl formamide-water mixed sol- 
vent having a concentration of dimethyl formamide 



of 30 % and having a temperature of 25 # C, at a 
spinning rate of 20 m/min through a spinning noz- 
zle with 24 holes having a diameter of 0.3 mm to 
give a multifilament. Then, the formed multifilament 

5 was washed with water, dried and subjected to 
drawing with heat in a usual manner. The thus 
obtained multifilament. (720 d/24 f) was winded 
round a spool. 

The fiber had many unevennesses on its sur- 

ro face along the axial direction. The height of the 
unevenness from the top to the bottom was not 
more than about 1 u. 

The fibers were curled and rooted on the doll's 
head, and the properties of the fiber were exam- 

75 ined in the same manner as in Example 1. The 
results are shown in Table 2. 



Example 3 

20 

An acrylonitrile copolymer of 59 % of ac- 
rylonitrile, 40 % of vinyiidene chloride and 1.0 % of 
sodium methallylsulfonate was dissolved in 

25 dimethyl formamide to give a 25 % spinning solu- 
tion. The obtained spinning solution was extruded 
into a coagulation bath containing a dimethyl 
formamide-water mixed solvent having a concentra- 
tion of dimethyl formamide of 60 % and having a 

30 temperature of 25 "C, at a spinning rate of 20 
m/min through a spinning nozzle with 24 holes 
having a diameter of 0.4 mm to give a multi- 
filament Then, the multifilament was washed with 
water, dried and subjected to drawing with heat in 

35 a usual manner. The thus obtained multifilament 
(720 d/24 f) was winded round a spool. 

The fiber had linear unevennesses on the sur- 
face along the axial direction. The height of the 
unevenness from the bottom to the top was not 

40 more than 1 u. 

The fiber was curled and rooted on the doll's 
head, and the properties of the fiber were exam- 
ined in the same manner as in Example 1. The 
results are shown in Table 2. 

45 

Comparative Examples 1 and 2 



so With respect to a vinyiidene chloride fiber 
(Comparative Example 1) and a vinyl chloride fiber 
(Comparative Example 2), which have been used 
presently as the fibers for the doll's hairs, the flame 
resistance, touch, curl retention, bulkiness and lus- 

55 ter were examined in the same manner as in Ex- 
ample 1, respectively. The results are shown in 
Table 2. 
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From the results shown in Table 2, the fibers 
for the doirs hairs of the present invention are 
remarkably improved in the bulkiness. that is, the 
amount of the fiber of the invention to be rooted on 
the doll's head can be reduced to 60 to 50 % of 
the vinylidene chloride fiber conventionally used. 

In addition, the fibers of the invention are not 
shiny but have the natural and quiet luster. Also, 
they are not sticky and not greasy but are natural 
in the touch. Further, the fibers of the invention 
have the excellent curl retention and the hairstyles 
can stay for a long time. 

As aforementioned, the hairs of dolls having 
the excellent flame resistance, the natural touch 
with no stickiness, the natural and quiet luster with 
no too shiny luster, the excellent curl retention so 
the hairstyle being able to stay for a long time, and 
the remarkably improved bulkiness can be ob- 
tained from the fibers for the doll's hairs of the 
invention. That is, the doll's hairs of the fibers of 
the invention are natural and are very close to the 
human hairs. 

Also, the amount of the fibers of the invention 
to be rooted on the doll's head can be reduced to 
60 to 50 % of the amount of the known fibers for 
the doll's head such as vinylidene chloride fibers. 

In addition to the ingredients used in the Exam- 
ples, other ingredients can be used in the Exam- 
ples as set forth in the specification to obtain 
substantially the same results. 



5. The fibers of Claim 2, whose cross-sectional 
shape is at least one shape selected from the 
group consisting of a horseshoe-shaped shape, a 
cocoon-shaped shape, an L-shaped shape, a Y- 

5 shaped shape and a round shape. 

6. Use of the fiber of Claim 1 as doll's hairs. 



Claims 

1. A synthetic fiber suitable for use as doll's 35 
hairs, consisting essentially of an acrylonitrile poly- 
mer comprising 30 to 80 % by weight of an ac- 
rylonitrile and 70 to 20 % by weight of at least one 

of a vinyl chloride and a vinylidene chloride. 

2. The fiber of Claim 1, which has fine uneven- 40 
nesses having an irregular state along the axial 
direction on its surface, the height of said uneven- 
ness from the bottom to the top being not more 
than 5 u.. 

3. The fiber of Claim 1 , which is a multifilament 45 
having a fineness of 200 to 2,000 deniers and 
having monofilaments with a fineness of 10 to 100 
deniers. 

4. The fiber of Claim 1 , whose cross-sectional 
shape is at least one shape selected from the so 
group consisting of a horseshoe-shaped shape, a 
cocoon-shaped shape, an L-shaped shape, a Y- 
shaped shape and a round shape. 
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FIG. 2d 




FIG. 2b 



